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INVENTOR(S) 
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FILING FEE 
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I C°(llifegrated circuit : mmum ^LS I (Urge Scale Integration: 
bTsp«'(fcS$!S*^»S> fl3€S««9ffi»«*»5. #Si2«»XSK:feW-S> Jiia«»JR> 

ifc°^iia^«i#i:l'TaBS?§lXTV»sa^|BiSSfi (MRAM) 
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I*#ffXMi] fiSrCMP:/D-fe:^t«|i|sm*g (a^gWffiSi^) (2002)1 

3 3g 

©LowK^tbTtt, si®^2. 3*^^§@ffi©t>«)«»^^s^:$nTVis. dosimj 
©iiffem^«i^»-c¥«fl3-r « xg tris«® S)S:&« *fi«-r s c t « a w b "b © 

[0 0 13] 

^^iKffliiiS (Per.) i» spa!5:-r^>dry h^MMSWIg-rS^SIKW^MS (B», 

) Oft (p,»/BgK) *ti. 3Sk±x:&^mmm^m. 

iKsjgfiScu, iHigjs®3d;5{ca«>a*tir=^MiS'£Wis-r«^isis«neM (P"> f 
, s^mi3i^y>^yh^mm^mmt^±mmmmmm (Baa) (Prr/b„) *»i 



nfc'>^<i:t)ias##-r«'-bi2 [2] tcieitowsffl^'^. ^ 
[4] ^mm^, ^m. mm. ':fa-\i^>m"mm-. w^m, 2-p^5^;pgm. n- 

i^u^-;!/^, if-u5^jvK. ifv-b.^j>m. ^m. -^o-^m. =iJM/m. ^^^^J^m 
' 7i?\i>m. t!j>«y>». vw>ii. u>=f@E> m^m. i^x^a. a 

k*^e,'s«n-5ii>35:<tt)iffls#w-r%±iB [3] Kia^owmflfiss®. 

[5] ««sj*tfi£®, ffist, mm, 2:ti6®mT?fes±f2 [3] ciamww^M^'ii 

[6] T^ymifi. i'U'», L-75X>> /5-79=>».L-2-75y' 
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L-^^-feU>, L-5^ai/>, 3. h*-L-5^D->>, 0- (3. 4-5? 

t HO=^^>'7x:^;U) -h-77=.>. L-^U^i^>, 4-t: HD^^v'-L-TDU 
L->';^7^'f>. L-J?l5^*->. L-Xf^*Zi>, L-7>^:t->, L-->7. 

gj, S- i^Jli^^'y>^^}V) -L-v-J^x-O. 4-75>'ISi6> L-7XA9=¥> 
, h-if)\^^S.>. 71f-fe.U>, L-7;i^*=>» L-*:J-A->. L-i'hJl/U^, 

gi;i,_L_t7.5^-:?>. 3-ptg^;i'-L-b;^^>»>, x;i/rf^:t4i-f >> L-hU:/ 
< t'bia^M-rsiiB [33 ~ [6] ©u-rn*^ i«ciBfJosf^«a^'feo 

^Si<i:t>ia&-&WT«±f3 [2] ~ [7] ©Vs-ftl** 1 «fclB«OOTJiffll*«». 

iix;^xJi/Sfctt-eo«-e*«±s C2] ~ [8] (D\i^'fiMfiii^\z.'^m<f>mmu^m 

< t-biffls^wrsiiB [2] ~ [9] ©vi-rn*^ i«K^i6©wi?ffl*^- 
[1 i]^wLifflfifeii&*^ -RfSKJg^Jia^^W'rsiiB [2] - [10] ©v>-rn*^i 



[12] h 'J 7*/-;!^. b U ^I' b U 7y-;V. t H P =lr 5/'s 

'[13] mmm^mifi. 7'/-;i'SS3<@ei±'&trfls^<&s-&«-r«±iB [2] ~ [ 



1 2] ©li-rtl*" ISICL.,^ . 

[1 4] 7V-»^^^msk±'tttit^<ii9ifi^=-Ji^^^'^t5TV-}vm^»-eib^±M 



[ 1 3 ] (C| ^ 
[1 S]"7'l7-Jwii3<BgA±^tyfli-&^d**Stt"^*S±l2 tl3] ~ [14] ©l> 

[16] mmumifi. 7;i'*'J&^«-r«»±ia [23 ~ [is] ®v>-rnj!>^i«i- 



[17] 7;i'*U55«7>^-7. 75 >, 7^1'* U ^^^fc^fJ. 7;W;«/ U ±!SifelHb 

mmt?>±fR [18] [19] fcfB«ow^ifflBfe4&. 

LO 0 1 5] 
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[2 23 ^mmnfimm. a®. u>JBfe. i^x^®, ise®. 4fU3-;PB8. if®. 
[2 3] mmmmm. mm> juK-casjbia [21] \zmmommu^<&. 

[2 4] 75/S*»^U>'>» 79->. t:^^S?>, ■feU>*C»S±IB [2 1] t 

i[*»6S«n*^»<tt»ias^*t-*±iB [2 1] - [2 4] ov^rtid^i^fctB 
^js:<a:t»i«€^#-rs±ia [2 0] ~ [2 5] (D\^^rtif)^im\zmm(Dmmm^m. 

>®XXxJP*2E:tt^:fl!)mT?»S±i3 [2 0] ~ [2 6] © V^^-nA^ 1 «ICfB«<OW« 



[2 9] mmmmmufi: «8iKJg^^MS'&^-rs±iB [20] ~ [28] ©vi-rti«» 

, it^:h:;i,3?>®)&»6®«n«ii»S:< tt>lffl*^=&t-5±S [2 9] irfB^oW^ffl^ 

[3 ii^w^m^^**. rV'-)v^'&sm&.j^^t5it^m'&'^m-r^±.u [2.0] ~ 
[3 0] ©ir>-rn*^i«icsa«io#«safife«a. 

[3 21 7\/-;i'SS3®e4±-&tHb^«l*«lixjl'S*#tr7\/-JVS^<*T?*S-t 

^ [ 3 1 1 fc®Sfc®9feia^*a. ^r-,-, roolAN 

[3 3] 7V^-;US*3ffiI£t±'&tJ'fl3'&«B!l*«*»ttT?»»-tiB [3 1] - [3 2] © 
[3 41 W^ffl^'fe**. 7JP*U*#^-rS±l3 [2 01 ~ [3 3] ©V^-ftDS^i:® 



^«!»d^&M«n-S'>&<i"blffl'£^=t1-a4:B2 [3 4] KfB®©W®fflg«. 
[3 6] pH)i>t5-ll-ei&5±IB [1] - [3 51 ©t^fn*^ I ^K:f3«©Peffi 



[3 71 ^js;s*t«8*fc»^'£-&'r-r5^^. «fe*fctt«*s^5frs^^«*5:*a± 

IB [1] ~ [3 61 ©Hf nd^l«KI3®©W0m^'fe» ^„ 
[11 ~ [3 71 ©Vi'fn*^l«lC|B®©ST^^^tl- " , 

[3 91 iaa5*wr5S«±ciagi5£S5*5»cni*a^nfc^MKs±ia [ii ~ 
[3 8] ©v>-rn*^i^KiB®®®f^fflfife'K»'^^^<t*^**^®'^^*^' r 1 

[39] © v>'rn*» 1 «KiaiK©Sf««ifife«»n?¥aft-r«xes^»s«oiiji:»». 
[^Bj©sa«] 

*i0j©i-©^i«T?fesiasi5s^i-5SS±fciHia5«Sp*'5ic«*a*nfcjM 

gfJgiSK (B„) ©tfc (P„/B„) *«1. 3«±T»«WJgfflfilS'»Sffl''»«"-^'-«fcO 
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[0 0 2 0] 

Br.) *ti. 3K±Tfcs#«iffl«i&'e**. *56WKj:n«, mmmmit 

[0 0 2 21 

-figWK, Wam^tltt. ^$P85|£8-8 3 7 8 0^4^S*5J;U:^#PB¥9-5 5 3 6 3 

© c t 6esoiSln*tjB CI a . 

^pmswm-rs^MiesT^MS (p.r) '^^^'^^^^'^ihtZ^tf^ttff 
mmmms. (Brr) <Dtt (Prr/Br.) 3«JtT?*sw«m^2^»j. 2*i-< 

«7a:y7>ery h^jsKSwers^MiKWMiiiSE (Br.) <Dtt (Pr./b.r) An. a 



5 



2004-135358 



[0 0 2 4] 

tztfi. jl!:^?ajc:j;0 BltBCT^SC: tJjjMatsns. 
[00261 



[0 0 2 7] 

C ff*b<tt xy5^^> »---SULjSL ^iSSiS^ W^^JA^SJisns. cnb^ 
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if')^-)\^wt. -y-'j^^ji/m, i^u-feu>m» mm. -rn^®, nA^^is, y^i^^ju 

75?lf>ffi, t!;iU>», ^V"f>BI^ ^i'JUl, >J>:Ji?, i7X>^, 

iLi!?^fc*©*;i/jj?>mRtif^-ne.©m> if*)'^>, l-79x>. ^-75x>, l 

— fvn-f$/X L-yo-f yp-f L-7xx;P77x>, l-:/dU>> ■tJ->»i' 

rubU*:^>> L-*^-bU>, L-5^P*>>. 3. 5-':?3-H-L-5^a5/>, 
e- (3. 4-5?kHD^'->7xX;l/) -L-75X>, L-g^n^r->>. 4 - k l« D 
c^'^^-L-^DU^, L-'>7>7^>f>, L-><g^^X>. L-xg^:i-X>, 
:tx>, L-i^;!^^'^:tX>, L-->7>9">> L-->Xx-f>^> L -7;^/"«9^>B8 
, L-i/;P^'5>«^ S- (*JPs|?^r'>/5^;i') -L-i^X7-^>. 4-75 /KK, 
L-7;^/l7.=?>'. L-i^;U^'5>, 71f-feU>, L-7;l/=^^X>, L-*:J-A'X>, 

^y. L- h'j!/h:7T>a:if©75y^35«#tf &ns. 
cn&44ife*fc»*«>^> i^ams^ctt^o^' 75yii©?siiqfi<!:bT«, mm 

SasKiKllC^t^bTO. 0 1-1 0®»%t7*S. »*U<», 0. 02~5®ft%-CfcO 
.JEK:»^b<tt, 0. 0 5~2S«9ST?4iS. ^&Vita«I)&:Wlg5i«!i>«Tr, 

[0 0 3 2] 
[0 0 3 3] 

Kfl:JW©aSjDSi:bT«, 5flgiafifc«HC^l-T0. 0 1 ~ 3 0 L- 
<K, 0. 0 5-2 0®tt%-e*0, Sfcff^Ktt' 0. 1.-1 osa?i5T?*a. i> 

7X:r>ttRa^#-<*>tt*^e.S«nfc4>JS:< 1 1> 1 aSffifflfS - i: 

ii'f-i:y>&.wm^'&Mt.\^t\x. iigi»lfe7 5>*fc«*«)ife, lli)»i^7>^ 
-C;Ai£;&:£*J^lf e.n*. 7x*>'l4l^iS8H4?i!lt bTtt, ||gjl&K5®. 7-11/ 

s?x7.7^;i', 7;v=^;i'X-xJHSSm*fc»*«>^ft»^?«>BSi8^^7'^Hb^««j. 7y\^^y^ 
u >Kx7.x;p. sj?'j:t:*^->7;i'=^i'>x-5^;i''j >@?xxx;n5:^o'J >®x7.x;p 

7;u*;i/U>®^fc«:*oi£^i^©'J>82<i2^'^'^^**^^^^^*- 2 
'f:j->ttif®ffitt^tbTtt, ^u:t:^5/x5^^>7J^+;^x-xJ^;i^^ox-■r;^M 

i/'J-bU>XX5^JKD3j?U:r=^r->X5^l'>X-7^;i'?^£©X-x;i/X7.r;J/M, 3i?U 

x5^u>i^Un-;Hlitei?xxxJl'. i/'U-fe 'J >x;^xJW» v i\^M9>:s-7.-T)VUE<Ji 
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[ 0 '0 3 6 1 

l®fi%£ATT»D, H{C»^U<ttO. SSfiSSe^TTSS, 
[0 0 3 7] 

[0 0 3 8] 
[0 0 3 9 1 

^=.^^/-)V-2-^^'-)V. 2- [2- {^>V^7V')M ] 5^:r7^Dt;:t>Bfe. 
2I [2- {^>V^TV*Jn^) '^^•:f^}Vm 2-^)ViJ'fh^>V^7'/-J\<^ 1 
2 3-hU7»/-;K 1. 2. 4-hU7'/-;l'. 3-7S7-1H-1. 2. 4 
-b'J7^y-;K '<>VhU7l/>-JK l-bHD:^v"^>\/hU7\/-;K l-2^t 

HD=^i/:/Dfcf;i.'<>^yhU7v/~;K 2. 3-5^*Ji^^=^^'>:^afcr^i'^>^/^y ''^^ 
4-^^h:¥v'*;w*--'i'-iH— ?>\/h'J77-;K 4-^h*'>*^wjj;i; 

-IH-'Ol/h'J 71/-;K 4 -rfi' g^;U;r^->*;l'#::i;V- 1 H-'^>'/ h U 7V 

_;^^.5_^:^,>;^^>vrhU7y-;K n- (1. 2. 3-'^>y hU7yu;p-i 

_Ki_ (1 2 4— m7l/') 11'- 1 - 5^5=-;i') - 2 -X5=-;1"N^^>'-'1'7 

^>rhu;n>U7>/-JK :^7^^U7^/-J^, lix t (1— <>\/hU7vrujw) 

T-e*«». »*b<». 2Slli?fieAT-e»D, SC»Sb<«0. 5Mfi%£^T-CfeS 

ft 

J^^JiLo5|gga;fej;yt^-Ofg55K43ltS7y-;WS&3®e^±^mi5-&'^tt. 
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<ot)©Aimffl-rsc:t5Sfe#5. »*u<«. 1 0 0 o-i 0 0 0 0 0 ot?»d, s*- 

■&*l/< J42 0 0 0~ 2 0 0 0 0 0*C*S. 

a, 0. 001-issxTifcs. »*u<tt^ 0. 0 0 2-0. a 
r»*u<», 0. 0 0 3-0. inm%x3(>i. '>m'v\txy'^>ifmu mmmm 

U<, S(C»*l/<tt. 0. 0 3«a%«t±T?*s. 
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^^^^7S:,-, 75;V75>. 7U;l/75>, 2-X^;V.'n:^^->J1^7 5>, '^i'o^t 

->jU7->, ^y'j)V7^>. 7;i'7U;i/7 5>feif®7;i'*Ji'^/7 5>, 0-7:5 
>7x}-;k xiS'y-;u7 5>', 3-75y-i-:^n/i/-;w, 2-75y-i- 
:/p/w-J^}a:£©tH^*2^J^s*^r•r5^/7s>, x5^i/>i?7 5>, vx^^w- 

>bU75>, hUxg^U>Tb75>, rh7X5^W>A>3'5>, '^^JX^l'^ 
's=¥-y-5>, 0-7xX^>5^75>, h U ;<5^l->i?TS 2. 2-'-^7^y>'n 

>W7='>, l^X7 5/:^DtfJl'>l?U7;i'=^rW>X-5';i'»e05>7 5>, 7|?U7U;i' 

75>riHux^w>-f5>^if«)'i?'J75>d^^tf€.ns. i^^^^^Ji'^'J^l?:, 

<ff*b<ttpH3~l n?3&D, Mtc»*b<tt. pH5~10T*S. z:©i5kpll 

j8^Sb<tt, 5 0-5 0 0ml/4^-efe0. HK:»*U<«, 10 0- 
4 0 Om.l /^T?*«. 

;p5^x>?A^e^^a5®e^si^M*fca-nb^s®-&^*fc«^^£ 
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<», 2 0~3 0 Om/i>T»0, HK:«F*b<tt. 3 0 ~ 1 5 0 m/5^T*S. 
bVi*«, »*b<tt, 0. 5-8 OKPaT?*D, mfcifSKtt, l~50KPa-C 

% So 

r O c Q 1 
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immm] 

[0 0 6 2] 

Sky. mi&m^&ifx:^^m^^ ^i-nmiz^m-r^ffi. :^mmiAzLti&nMmK.i3. 

^ 6 IS^ S n S t> OT? ttft: Vi. 
[0 0 6 3] 

/t^'-> : 2 5nm®j|I$T3i'>^';i'*<nU-irJKtUTfflV»6n. mU^lfi^ 0 On 
riiTl 0 0 0 nmOD^md^MVifeS^'J^V^XA. (■fe'^T'yi^S 5 4fflaia) 
10 0 6 4] 

( 4 X 4 c m «) Sir U •i' X A OSfJS) 
mmnvY : D5*-;l'X>y^'4h$S I CI 0 0 0/SUBA4 0 0 

mmm^f^m^^m : i sm i 

(0 0 6 51 

■ W^/t v h* : 05*-;Wxy^^a:Sl I C 1 0 0 0/SUB A4 0 0 
: 2 0 0 m 1 /ii' 

[0 0 6 6] 

2cmX2cm©«i«*WJgia««lKgW> «9«©«'>a*^&^ l^^KSfetXOXy^^ 
[0 0.6 71 

[0 0 6 8] 
[0 0 6 9] 

;HfoUH>©l : l^m^W (4^«5 0O0) , BT Att'^>\/ h U 7 V-JW> T 
HFAttT-h5kHn7;W7yil'TS>, 3 D'f ^JPS/ U * ttS^® 7 0-8 Onm© 
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0. 5% 1 




H.0, 

n AO/ 


DBS 
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0. 35% 
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0.3% 


1. OX 


9. 1 
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1.5 1 
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0. 010% 1 
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0. 35% 
THFA 
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1.0X 


8.9 1 
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•DTV>SJl^tcH:D, 2 0 0~1 0 0 nim?C» 10 0~5 0nim?B, 5 0nm*SI 
[0 0 7 3] 

s^mMLPtt/BtiifiM^^mmmi-'S<D:^*^mmmmmmi)^-:>Tc. dbs© 

[0 0 74] 

Hffiws-i o»7i/-;i'»**3ii£ii±=t-r2>^t;^i^tbTVP I ^mtai^fco mm 

8&at9T?a, ^^MSaS 0 0 nmi)^^mthiEW\ni3:<U^-ko 10 0 Mm/1 0 0 

ofc. p,»/B„«t:fc^^X9'J-T?tte^iiWi4*«#L/<JSViCi:*Ji»-*»^:fe. 
[0 0 7 5] 
m2} 
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